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ABSTRACT : PURPOSE: To improve the antenna gain in the antenna system having an inverted F 
shaped plate antenna as a built-in antenna advantageous to be adopted for a portable 
ratio equipment such as a portable telephone set at an upper part of one side of a metallic 
casing. 

CONSTITUTION: The antenna system is provided with an inverted F shaped plate 
antenna (PIFA) 15 at an upper part of one side of a metallic casing 10, and the metallic 
case 10 is made up of an upper metallic casing 1 1 and a lower metallic casing 1 2, the 
PIFA 1 5 is fitted to one side of the upper metallic casing 1 1 and the upper metallic casing 
1 1 and the lower metallic casing 12 are connected by a conductive metallic plate 13. Then 
a feeding point 1 9 of the metallic plate 13 and of the PIFA 15 is located nearly in the 
middle of one side of the metallic casing 10 in the broadwise direction. Furthermore, the 
metallic plate 13 is located on the other side of the metallic casing 1 0 to the side with the 
PIFA 15 is fitted thereto. Moreover, a passive element 14 is provided to the metallic plate 
13. 
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MUnrnTyy-j-thTV)? I F A (StlF7>f 

[*Jfc] 1 0 ©-ffiffl©-h§BtC P I F A 1 5 

JgS#l l tT»4«e#l l ifc»MU ±gB&JSM 
#: 1 1 CD-HfiiJtP I FA 1 5 SflXOttttT, kgR&K 
gft 1 1 tTIS#JSm#: 1 2 t £§|«tt©&JI« 1 3 T 
-eLT, C©4M13tPIFA15ffi^ 
1 9 i &&mWfo 1 0 OMB-1l4l<DnBFAOl3tt 
t»*»fctt«3«*. *fc. 3£&Sg#:l 0 

fcj*up i fai 5&%LQtmtzWiiKMv>mm\z®.s 

&JMK1 3(CS»*T1 4t«»5. 
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(2) 

1 

HueB^JimffS^ 1 ^MMfti^S 2 fclRttttiKfl-ffl 
L, 

gtG$ 1 ^Stt©-B«£1MB«KXF 7 >:r^£Ifc 

mm® 1 4jWE#ittc» 2 &jgre#2:£g«HKtt*4» 

C(D»iK«tta:WIB«WjSF7>T-^(Di^«jStSWIS i» 

»: c t «mk 1 1 « 7 

S«lF7>f+«l)ft»fcItiaW)iB*Cttf* 
•Brfc £ £ «ttft tT **** 1 E*©7 

«r*£T*»#« 1 E*©7 

4 ] AITEttSmtraifi&tttf 1OOQRT0 

2 3 Eft©7 >5 L ±S«. 
[0 0 0 1] 

[**_h©*lffl#IF] *3EWtt. ««j^F7>^^- 
T. P I PAilMO £-#§Jro&Mm#£-r«J&£ft 

[0 0 0 2] 30 

a*, phs Ci-v:J-;PA>x-r*- 
> i/Xf A) t*X#*M&$ ft* ± 5 fcfc 5 !1 ta» 

UTH«!8«aa66nT*D. gfftt • at^ns • x-tf-r 

jKfc.k<ttfcn-CV»*%>©il/r» yT7>7-f, 
P I FAWJS5. 

[0 0 0 3] ^3fc0!|i:LTP I FASffflLfc 40 

7>?^gM£ ; t7 ; JMbLfcfc©£ia2 1 (a) , 

(b) , (c) fcjRU H«K 2 1l4&JSg#, 2 5}i 
P I FA. 2 613*1**?. 2 7 2 8tttt 

2 9 liif<S*^T$.^„ WtS, r©7>T-^S@ 
», 0*,fc5lC &S«#2 l©-B$J©_hg&t::P I F 
A2 5fcWDttW"C, PIFA2 5©*&m,&2 9£&JS 

f£T*3. &*3, &Sm#2 10ff3ftliEJfcaX&& 

otht. p i fa2 5wm-vm^m^m\zfHm^n 



*SPB¥8-2 2 2 9 28 

2 

[0 0 0 4] Sfc, ftaT>^Ol6«jiW»6fil/4 

¥5-32752 IW&mzXWS&ftX^* 
[0 0 0 5] 

B, 7>x^J#/^->#tt©^iT«nTV^^ 7 

fco jt«WfivJA/4 ; Ey#'-;i'7>5r^-ia, & 

MtMMW* 1 **S«fca:* £, 7 >^A°^->^3 
0 *S*T#IC«K fcfcfc #¥Hl*J©7 

[0 0 0 6] *LT. P I FA^«fflLfe7>rtSB 

(H2 1 #38) *ii*tticttn«ftmM 

K©j^#lc «fc D SMt^^->OTa.SnTb S 3 i V» 5 ffl 
[0 0 0 7] S^fc, BMfS#IB¥5-3 2 7 5 2 7^ 

*» s» i / 4 *«tnfcit#«»©« oa»©*S3W» 
i/4*ftT**c:&fcinA., ^©«0ii^*«ttWin 
xt±Dxn*fc»ic, -t»±©«»«t*»), 

©it?© a SiJW**3 V» i V» 5 *jft«t* o fc„ 

[0008] *&H©iMtt. «#mss«#©a#« 
•fcamTftotWMftrtwy^j-fcbTop i fa 

fc£Kfffc©-W«fc«*S7>5^S*&U3^T, 7 
[0 0 0 9] 

**jxi s»©aswtt» ^Rgff©-ffl«itp ifa£ 
«#t»2 4««#tfc»«b. Me* i &sm#:©- 

MWfcMEP I FA**D#ttT, ttfig 1 
ttSiifctc £©JMfi*ttfciMEP I FA©i»*jfltfc 

*itefcJM»©itBHi«©*rafo©i*«+*»fcfc 

[0 0 10] tLT, M««2B«©%n». tMl 

mmzMhmmp i FA*«oftttfcHtH«©iii«it 

[0 0 11] tt*«3fB«©5!Mtt, ff««ie 

mzMVmZP I FAS«tD#ttfcffiffl(cfigS-li:fe* 

[0 0 12] a SIC »*«4E«t©»^tt, 
1. 2Sfc«3f3«©7>x^-S«iC*3ViT, KrlB^ 
ffttfiUWIt]9Sl 0 0QKT© , J79^>x^**'T 

afe©T»*ii*s««tbTv»a. 
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(3) 

3 

[o o 1 3] *lt, »#*5B*©»9itt, m?mA 

[0 0 14] 

mm] »*BiC«<n«tHfcJ;*ifcr, f&i&JRgft© 
-MtClRIJttttfcP I FAOlMMCi, Sgl^Rgfr 

*Kffi»Dt««T?*», ^*^Jt©Jt«tCcfeViT> XY 

Z> b. t *> K, *¥Hl*Jfiitfll*5RI#fct>tiT>t>«*«ff 
• ¥«Wf»**#T?**. W6, ^«m#:©-@«(CP 
I F ASflijfc&fi^j; 07>?^^&^t£5. 
[0 0 15] ■fUT. W*^2fa*»^BJ|cj;n«, St 
*■ 1 B«OilBWS*ili#C«lP I FA^ffif) 
M^fcffiiMM©B«(cfiitS*fc*^CD7>?±ga 
&©T. P I FAft»Dtf»t&HiEJ*©lMllcttBL 

[0 0 16] Sfc, ■fc&K3e*©3»Ifc ( J;fttt\ 
mett(Dttttflm&Mtt#l£#L'P I F At* Oft 
ttfcMI£&g3itfcli/jfc©7>7 1 :J-gg&©T. P I 

©SW!fcJ:«fty8##SftS. 

[0 0 17] S6fc, *#S4ffi*©3fflIfcJ;ft«. M 
#3U , 2 £fc{4 3 ra©&tttttt£tt*m#t l 0 0 £2 
«T©U7^^>XJ«»**1-*%©tLftllJ«07>' 30 

7-rmnu<D-^ U7^^>x©ts^c<fc-DT. 7>x 

±fyf§, WA#ffl©7>x*5P.M9©*#flteS« 
[0 0 18] ^LT, W*fl5S2«©l!BJica:n«> « 

anTv»*©T?, U7^^>x©«3e««*t:ff5ci 

[0 0 19] 

[HSS«sj] «T£, #f^tcfil57>^-g«©§gJS« 
SEIl36^H20 KScftriTiftWi--5. 3fc1\ EI 1 40 
fW3£jIfflLfc-0iJ<tLT©P I FA£ffiffibfc7>^ 
tSlfttTMLTStfeCf. (a) »P I FAS 
m0#ltfcffiil^e.^,fc7>^SB©iEffiEI, (b) 
ttHtXttfflH. (O ttHi;<¥HBrc*D» H«t». 

i o 1 1 \t±ffi<kmmfc, 1 2 «tsb&® 

ttft, 1 3 BftffiR, 1 5 BP I F A, 16 tittl** 
^. 1 7 ttfilfttt?. 1 8 1 9 fflgSfit 

[0020] ci©7>^^»wi. nftsiw 
sjWMtKatbTPHSisTafca^-rsfeoTr, s 50 



#H->F8- 2 2 2 9 2 8 

^##E^#<h LTm?&mm» 1 0 OK $ «, mm-t 

5B8^#«©l«fc8,££:&oTV>-C, ;i©&JPStt#: 
10B, 0^©,fcptC, ±TlC-##tT#f!|3n&-t 
SB&Rgftl ltT»*JWt#l 2fcjJ»6fc4. £©± 
SB&«fi#l 1**ITF»*||*#1 214, &M££fti 

JR^-y+SJfibfc'&OTf'&.fcVv, ft*. ±^Jgm#:l 
1 tci4, ^&IHK>3MBttft£©iRAttlelK 
a^TOStl, £fc, T»&K«# 1 2 fc|±, ^-©fiS© 
Sffl@&^miIE&fc£©<S^felMS&$ 

[0 0 2 1] ^LT, SU©»<#*Sft&-k*£«* 

# 1 1 tT®&mm& 1 2 &om«B%miitf tj-nu 

T, *©Bft, &, M. M«©««tt©KV^MK l 3 
CJ:D5V»C»a!l/TV»«. r©4JK£l 3iCJ:«ttR 
KJ^T, ±a^sm#:l 1 tT»^JS*#l 2t©BI 
£HHtt«t#i*ft5. &ft. ±&&mmfa 1 1 tTSB 

&Jim#;i 2 tom^mmmu. mi u) tc^-rj;^ 
***ku 7* *>xj*$m*#4rr* *©•?**. 

±S5#Mg#:i 1 t:«Jfr£ft£|inHR£Tg£JI 
ttttl 2fc«Mfi3ftfcHIS«il4, H^UftV^MGHlT* 
*K3ftTV>*. H^L/ftVi**, *®JftRf|tti4. ±g& 
&fllf* 1 1 £T&&JStt!# 1 2 ^tgiBSt^LTje 
Htt»fc®6UftV»«t5*j(CiC©|ffilit3a:-3TViS. 

[0022] ±.ffi&mm&i i©-ffl#j©±«tc 

14, P I F A 1 5*t®D#W^tlTViS. HP 5, P I F 

Ai5ii, m®.<DnMmf-i ec, -t©.haw*»6itft 
#nc#tf&«tt©mHi?i 7i, 

lftlfc#Wa#«*fcJ4«tt©»«|? 1 8 ifcUxfefc 
©TfabS. £©P I F A 1 5©ft*f*^l 6B, ±M& 

mm&i i©*n©±*K*fu BMMfri 7&£zm 

T 1 6 ^©j&m*4, 1 8 Sr^bTff toft. 1 9 

[0 0 2 3] tt±fc**>T, 01 (a) fcSLfe±5 

3f5eraisfcttatftfc_hgp^sm#: 1 1 t-F«*«it 

#: 1 2 troMSS^-rs^HS 1 3 1 4 

ft) P I FA 1 5 ©«&*jS 1 9 t*». ^Rttfr 1 0 

ttttll#i i*5±tfTSB^IIgfri 2) ©^fflili 
^ft©RKE«P**lCtt«"r**l*i&-3T^*. 
T, ±gB#Mfi* 1 1 £TgR&Kgfr 1 2 £©|yj£«Spg 

(ftft*^ 1 4 t»«ft) «, El (b) 
ftiUCEIl (d) K*L/fcJ:5K. ^JRtt#:l0 (±* 
^Jltt#:l l*J;«T**)ii»fl:l 2) tC^LT, P I 

f a 1 6ft»D#ttfc*Hi:itE»©iriB«fc(aarr* 

[0 0 2 4] ^(C, H±©#|jjEfc±S7>^i6«KJ: 
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5 

tS. CcT, i^IMl 1^©PIFA15WE 
fiX, Y, Z^IfilS;^b&02©j;'9{C > 1 
O^fi^LT. P I FA1 bOtHMm^l 6©&ffl<h 
3S«T5jt^|Rl£X^|Bl, P I F A 1 5 0M®mi-l 
6©«ffl£W^£#¥;*ft£Y;fr|S], PIFA15© 

[0 0 2 5] Mt, 1. 9 GHZK&tfST^T-^flJ 

#g 6i ©ga^Rg*T©n-attt{c<ti.xYA-^->©i5[ 

jt#tt£*-f03K::i3Vvr, 02 Il£*b£ft3fc0(li;:<fc 
01 (b) (C*Lfc$P<±^Sffi#:l 
l*cfcCTF^)ll#:l 2H8£&««1 3©*T&i!ib 
fc^3-h©*^©#tt£Si!. ±«&SIW£1 1 fcT 

S5&nm# 1 2 ^^Mfi 1 3 m-?mmt\z® mvtz 

*-7>©«1=,©#{££l^lS», 01 (d) fc^bfc 

aK-hS&umfti i*j;t^Mii*i 2raz&m 

«1 3i5itf§iff 1 4^LTg^LfcttBT, * 
©^Wil^Tl 4©U7^>XJ&#ZL£+ j 2 0Qi 
bfc*&©#tt& 2 Kb<U7^>Xf£#Z 

l*+ j 5 0QtLitm-££>¥f&*3&mm, vtz* 

>XJ&#ZL£+j 10 0Ditfei^©#tt*4j|i 

[0 0 2 6] 031:^51^ 1. 9 GHZtCcfcttS 
T>^^-flJ#G0©g*^^T©tH:fifcj;SXY; 1 ? 
^->©*St!f*tt(-OViTtt, f&feflC.J:Stt«tttt2: 

jtisuT. ±^jne#:i l^i^T^sefri 2n 
smu 3©^iiL&y3-hoi&}i mm® 

ttT*bfc»iX gJlttttl OlCftbP I FA 1 5**tt 

«T*«£+x#rt©«*#»t>afc»sn*. ^bx> 

1 * irTF«*IBe# 1 2 fflS&IH-ft&MR 1 3 
^bfcgK*?l 4©U7i^>Xf£#ZL£+ j 2 0 
Qib&»£ti. 2jjMHMMfe^Ufcao, Hb<U 
7^*>XJ&»ZL«:+ j 5 0Q£b&«-&K. 3&M 
ItftfSLfclf), U7^^>^J«»ZL*+ j 1 0 

oatLfcMSfe, 4^ii«#tt-e*ufcSD. fan© 

tt<h^--y>©»^© 1 a*WMWii©mfcfl*bT. 

[0 0 2 7] 04t*T«fc'5i', 1. 9GHZtC*5(tS 
7 yri-Mn G 0 © a <PT©ttiMIt;:,J: -5 Z X/? 

H*bT, ±«&R«#l l*±tTF*^R*#l 2Pfl 



4) #BB¥8-2 2 2 9 2 8 

ttT^lfclO, P 1 FA1 5!C*fb±*fiiJ-C$.SZS 

o©**©«ft#*H&fc»v>T*t>&i*sn*. *b 
t, ±&&mmfci i tT»*iwt#i 2*«oiib& 
*- 7>©*<&Tfc, i^w»»ttT?*bfcaD» za 
o©«re sn. sec 

frl l*±trF9*Rtt#l 2 |?g£&grr£&Ji« 1 3 
fc^ttbfcaft*^ 1 4©>J7#*>Xfi£#ZL£ + j 
2 0QiLfc«Mt 2/&g($i#ttT*bfcjI9. Kb 
J0 < U7£*>XJ&»ZL£ + j 5 OQiUmit 3 
&**#tt-C*bfc»D, U7^^>X*»ZLS+ j 
1 0 OQtL&S^B, 4jfi«MMtT*b&aO, « 
tl©«-& : feZSO©^C*ViT, ->3-h©t§-&©H 
««Sfc;i— :/>©*£© l &»8«$#<h©KK:'&»b 

t, z ^ o ©^©?ij#*sMn"&3feHsn5o 

[0 0 2 8] foT, muz™ \stzMmv>'& 1 %KM 

©«j«ic± * 7 ^T^Bfcititf. a s^rop ic*^ 

T. &«ttfrl 0 CMbP I FA 1 5**IMrr«SEf+ 
X^|pJ©7>5r^flJ#^#$n, bfrfe, PIFAl 

misn&ztimz. *bT» ±a*Mtt#i 

TgP^R«#:l 2M&^K«1 3©^fti^bfc->3- 
h ©«fcfc* ViT. Rtf + X*ft©7 >t-^-«#*»*> 
»*©«Bt«TT?#«ft ZiO ©««©7 

>T-7fij#^*feefeH$n§ c tarn. 
[0029] mz, mmmmvtmiz&ttzAwm • ^ 

fc«fcSaf»S#Jtbfc«#©7>7 l ^!l»fct?V>T«W 
fS. Jl'T, 0 5lC01©7>T-^«tA#©S8S 

ftbTiEffi0tCj;D*bTfeD. HteAfrsiSk hii^ 

r$>r> y HwciSfc, A#ffigBH«s##:, *htt¥ 

0 5K*b&aO» AftSigBH^btbT. WE02 
tiftb&tRfllt, PIFAl 5©»[W*T1 6©«B 

tsai-rsaft^ifliix*^ pifai 5©ftif*^ 

1 8©*lBtsMfi*S*¥*ftl*Y*rtl» P I FA 1 5 

©*»*?■ 1 6©*iBt3pffr**e*fti*z*i*itr 

40 [0 0 3 0] Sfc, 07«01 ©7>^SMtA#:© 

H8fcHC<«ffl««©H«fc*x;Ht;bT 

0*©<fc3fc, fh*6±*l:PIFA15&^ 
T!±«*!*li#l l©±«*^ffibTV»*'b©tU * 

©#&©sfcia*&dtr*. *Kiwrr*H94s 

d = 4 0mmT, *hiPIFA15 
©i®ei«S4mm©l^t bTV^-5. 
[0 0 3 1 ] H9K**TJ:5C» 1. 9 GHZ It 

50 H lt5 7 >^±f U#G 0 ©AftHgB ■ ^»CifiSbfe^88 
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7 

&.xr?u&m&&\ 2m£&Mgi 3 co*T«aLfc-> 

3-h©*§£te, SSiKftttTwLfcilth ^Mttftl 0 
l:^LPIFA15 ifi&W$Z> 0 ©««©fljf»#?* 
fc3fe»£ft3„ ^LT, _tgB:3kJlfift 1 1 tT»*«fi 

"c^Lfciio, x ^ o ©«wrc©=pj#©*#j!i*ji n» 
jbfl&Misfr 1 1 * £zr?i&&mn& 1 2 nn^s 

XJ&#ZL£- j 1 0 OQiL-feS^t 2jjMiMWHi 

X/£#ZL£- j 5 0 QtLtfglt SjfttfMltttt'C 
zncLfcjID, Ur^^>X^ZL*- j 2 OQtLfc 

>©«£© 1 jSJMWtti©WIC K&ttBUT. XS 0 

[0 0 3 2] BlOKitJ;^!:, 1. 9GHZfc33tt 

Wr&mz&%zxn*-y<oimmz.\z-o^T%. ft* 

TSB&JSgfrl 2|Hft£MRl 3ffl^Ti8Lfe>'3- 

TP I FA 1 5#t&BT&XS0©#l«T\ jflO. P I 
FA 1 5fcjH-b±^fi|T»5ZS0©fi«t*VJT, 
©»86J:*IB©*«*»HT5fUI»©5fe**J^.6n*. 
LT. JbflteKffttl lfF»6IK#l 2£®D8ib 
fc*- y>©*^Tfe. ljiS«M*ttT!*L»:a»), X 
&0TfZ^0ffl*«T?©«#©a»ifiM5n. ± 
S&EMMM lfeJctrFgK&Jpittfrl 2N£&&rr*& 
MR1 SK^RlJfcSHttttf 14©'J7**>AtiW>Z 
L£- j lOOQt Ufc«*tt, 2 £»M«rejS Lfc 

L*- j 5 OQiLfc*fc». 3jjMMM*ttT?wUfca 

4jft««tttt , TfjRi,fcao. Mn©«^t>xaoTzs 

0©®«lci5HT, *©ftae>±^«lI©flWW&|»viT5'a 
- h©*^©*«S#ttt^- ^>©«^© l £ttBfft£ 
t©Mi:&ti/t. x^OT?zso©fii«©3pj#*Mijn 

[0 0 3 3]«oT, Ell fc^L&*»W©« 1 $|fcM 
©**KJ:*7>'=r^S«K:J:ntf. AfM* • # C3E 
»Ufctt«IC*V»T>b, a»*^14©U7^^>X* 
#ZL&- j 1 0 OQ£U&*&*PMr, AttMKHfc 
jSI/P I FA1 5»5ftft5XS0Ol«-e*oT, P 

I F A i 5 i:Mi/±*il"e»5zaoo««(Z)7>Tt 
tfh ©^»7»s/h* < , a^©afgffiffl«^T!©^ftj5 

»TT*«fc XfeOtZSO ©««©7 >ir:J-?! fflhWft 



(5) #BW8-2 2 2 9 2 8 

#Stl*Cli!8«R|*. 
[0 0 3 4] *»W©*2Sdl#ltOV»TilWT 
*. fiP*>> Hi ltt*»B*afflUfc»23HMIil/r 
©P I FA*ffiffibfc7>T-^«?r ; Ex;Ht:tTS-r 
"b©-e. (a) l±P I FA£&9tttt&ffi«#>&j|,&7 
>7-^-S«©]EBH, (b) ttftlXWHH. (c) It 
HIXTBH. (d) ttS»#P«HRL;fc*£©*« 
Hf, BrFlB^l*ffi«a|tN«©g5»tClt|B|« 
©4^WS#LT»S„ 
20 [0 0 3 5] CffiS2 SdtWTf H. 1 3 

-T 1 4 fcatr) ©ftB^MEHS 1 SUfi«i*af 
T?» '(i«taf2mi*Jfi«iiJ©«^ 1 i:|B|#lrc#-e©Si^Sr 

#*u KTTit *«jfttetJHT©»iiwr«. 
ffi^Mit#i 2^©mfitttirr«^iifii 3 

1 4fcMf) «, 011 (b) fcjSl/fc.kSfc. #»g 
#1 0 LkflteJIttfrl l*,fczrF*£f»#l 2) t 
»1>T, P I FA 1 5**Dtf»tftBi:HU*ifi*lfctt 

29 [0 0 3 6] K±©»2l6iS«©«|j«fc±*7> 

tcio#s,n?.7 >^^^j#g 0 © g m * 
-e©th#ttfc«fc5XY/t^->*«t^zx>'i^->©iS[ 

W#ttt^^T» fltBftl&lM&H*. H2 1Cwb 
fcft&WCJ:£*>©^iJfct!i!bTIBWT5. g!12(c* 
ti^i:, 1. 9GHZ(C*5^S7>x^mG0©g 

ViT(t, ^*^JtcJ;5«®#tt<!:JtfeL-T. ±g|5^«« 

*i i ^rrrw^jR** 1 2 ws^jRs i 3 ©#-■?« 
50 sg i *km t mmm. &mk* iohmlpifai 

[0 0 3 7] *LT. ±&&mW&l 1 tTgP^RS* 

1 2ft«D«ufc*-^>©»&T?t>, Men nam 

-e©w#©tt»!W&&n. S5»tc. ±gp^Re#n*3 
«tixT^^«s#: 1 2 m&smrr«^)K« 1 3 

fcg»*^l 4©>J7^^>X^ZL&+ j 2 OQi 
b 2,^J»1tTSl/fcIt), WU<U7^ 
^>X^ZLS+ j 5 0Qtbfc*g-lt, 3j±C@S!Rf 

49 ttTSUfcilO, U7?*>XJ£#ZL&+ j 1 OOQ 

h©«-&©HaM»ttt*-^>©«l'&© 1 AfMI 

»ttt©Mictt«UT. «&+x#fl©*Wtftwn'bafc 

[0 0 3 8] HI 3tC^i-<fc3lC, 1. 9GHZfc*tt 
* 7 >x^-5PJ#G (9 © g Sffim<tn?©tHI*lc i & z x 

tifc^UT, ±gp^Mtt#i 1 £J;irFg&&Sli#a 2 

50 B**JR«1 3©*-CS»Lfc5/ 3 -h©»&H, 
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9 

w**c*Lfcao. mumimmmt.mmwi, pif 

A 1 5 t#L ±3&«T?*S Z S 0 ©£«©«##«—» 

^umwwstj* u fcs 9 . tte$ i mmm t mmm. 
z^oamm-c0nm<D&BifiB.*>ti> set, 

M^ftl l*J:rTRB*R*#l 2|R|«ftSrr«&IHE 
1 3fc^KLfc*IW* 1 4CD'J7**>Jl&#ZL* 
+ j 2 0 Q i LfcJf^-fci. 2 Lfcil D , 

HD< VTif9>7>l&&ZVb+ j 5 OQtb fc*§-g- 
14. 3jS««WST?*Uft:aD, 'J 7^>XJ&#ZL 
£+ j 1 0 OQiLfc*£tt, 4ja«*#ttT?*Lfcil 

^©ijttMHMtfc©nctt«i/r, zso©®«© 

[0 0 3 9]fct, HI lfc*Lfc*»W©»23aB 

fa 1 5aqswrr*ae+x^©7>x^-w#!W»# 

Stl, l^*>, P I FA 1 5(C^U±^flJTa&§Z^0 

©**©7>T-^w#)j«ak»3*i*ctatw*. *b 

l&iut&nft s«+x^iR)©7>x^-?ij#^ftfe5fe 
#sn. a#©m&s^T-*fij&z^o©«$©7> 

[0 0 4 0] mz, mm&mtm\z&tfz>A#w& • ^ 

fc«fc*«»;MHtLfc*&©7>5 l *ffl#fc^TK!II 

t-5o a*, *c««-rsHi4*j:atHi 5r«. m 

E»l|glMltHI«fc. H5*6H7fc*ViT. d = 4 
OmmT?, #htP I FA 1 5©SMSB^4mm©Jg 

[0 0 4 1] jfer, Bl 4C«-rj;5lt, 1. 9 GHZ 

»■?©»*«[ fc«t5XY^^—>©fttH*ttCt>ViT 
14. «S^fc£5**»tt&J«ftl,T\ ±gB&RSftl 

i » ±rrF«AR** 1 2 m&&si« 1 3 (D^rmmL 

fc~>g-h©#&14, H«#ttT^b&aD, 

1 0 CMl/ P I F A 1 5 *i&g-r-5XS 0 ©®*©fl|# 

1 2 s«o*L&*-^>©«^Tf «>, i mm 
itttTTRLfcaD. xao©«wre©«f»©3k»w*6 
n, ±.n&m&»i i»±rrRf*n«#i 2K 

^>Xfifc»ZL«- j 1 0 OQiimii. 2£§g«! 

itttT^Ltat). aanajianav^ h&<u7* 

*>Zm#Zl1t- j 5 OQilfef^lt 3j£tfli»# 
Ufc«^tt, 4jft«K»1tT?3SLfcaD. Mn©«#t> 



(6) &IHff8- 2 2 2 9 2 8 

X&0©«*fc*V>T, 5/3-h©*#©SaM$tt£:t 
-7>©*£© 1 ;iMH*#tti©WteK«fl*LT. X 

[0 0 4 2] @1 5 ICtST J; 3 (£> 1. 9GHZ!c43tt 
3 7 >5^^flJ#G 0 ©A#SKI£ • ^fcffi»U&tt*T?© 
tf-#MK: <£•!> Z X?\5>-><DM.$V$mz-D^T1$, m& 
«Kl«fc***rW£fcJfc*LT, JigB&K^ftl l&±tf 
T**««#l 2R&&MK1 3©*TS»Ufc^a- 

JO TP I FA 1 5 *5ftf tSXS 0 ©t«T, flo, PI 
F A 1 5tC*ft±*«T*-5Z^0©ffl«tC*3V^T, 
©»©±*ll©««*»V»T*ll»©*»3j«*6n5. * 
IT, ±a$&Ktt#l 1 £TS$&K«£l 2S«OiL 
fc^-7 p >©^^T i b. l^«iRfttT*L.fcaO> X 

aoTfzso©««T?©fii»©ak»)j«A6n, *fc, ± 

SB^Rttftl l*«fctTF«*Rtt(*:i 2DQ£«iR-*-«& 
mmi 3 i:MLfcfi*f 1 4©'J7^^>X^Z 
L£- j 1 0 0 Q tbfc*&B. 2^^#ttTf*Lfc 

20 Lft- j 5 0QtLfe«fi(t 3£»»fc1£TjRlxfca 
0. U7#^>Xf£5m£- j 2 0Qil/fc»§H, 
4j««M»ttT?*UfcaD, «n©#ft-"bXfc0T!Zfc 
0©S#fcisV>T. -*-©i»J&±:£III©«#SBiHT3'a 
- h©«fc©3ttWWi £*-7>©»£© 1 Aftttftft 
tOWtfifiLT, X^0TZfe0©«#©fiJ##Wl 

[0 0 4 3] foT, 01 lfcwUfcfcSWi©*^** 

m<Dmmz^7y7-i-mw\z^mi, xmm ■ ^\z 

50 If 14©'J7f5'>XMZL^-j lOOQtLfc 
A#S^HtC^LP I F A 1 5«»ttllT« 
Xi0©«t(rc»oT, P I F A 1 5\ZML±JjM-?& 

s z s o ©fi«ffl7>f^jf«fsn5 d ti>m 

Z>. Z.<D£5\Z. AMHt#h©«IW*S<, a 

uir©af6ffiffl «oiT?©«iai«TTf : »nwa:x sotz^ 

0 ©««©7>T^*i»)Waf«*na z. t.m\z. 

[0 044] i*^M4»*<fcU"A^II5 ■ #fcfi 

SlELfcttlBTr©7>ir±5Wft©tH|C*t«*«t'PViT 

^•rs., a*, mzmwtzmi Q^a^nmi 7t? 

40 tt, mfemtfflfe<?>U£-t. 1. 8 7GHZTS>^^, 
UMLfel. 9 GHZ©*££©*ISm&K S&. 13 

1 6*±yt0i 7tc£vvr, «3KflCJ:&ffll«ttttft 
KB. Ih| D < SflffifiS o Tf, ±gP^5lfi#: 1 1 iUOT 
^Rttft:l 2nft^fURl 3©^T^Lfc^3-h 
©*^©tWIIWtt«^SM. RU<SlJ^tt*xT, ±g5 

1 1 tTM&mmfo 1 2 0 «ILfe^-7 , > 
©«-&©IH¥fit#tt^l^«, WU<»I^«&+T < 

[0 0 4 5] itf, 1. 8 7GmiZ&VZ,7>J-i-m 
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11 

->©*8WttfcOV>Ttt, Hll 6fC^TfiDT&3,> 

HS+X(fcSFl«n!**l«*- 1 . 5 d B d , ¥-mm~ 
5 . 3 d B d i4?T*0. flSfcWIWrHafcfcfW- 
3. 7 dBd, ¥-t^fim-6. 3dBdT?ife5. ^ 

t, 2 . 2 d b d mmwzn. vmtmt 

1. OdBd^gfe#$n-5. 

[0 0 4 6] Sfc, 1. 8 7GHZt;i3}j-57>Tt?5 
#G 6 ©i *aiH]*T?OtHMli«|J|[«tJ;5 Z X/^ 

«, V3-K©»&T0 dBd (+5 9° ) , fl^WSf 
*6t?0. 5 dBd (-4 6° ) TifcO, 
Ttt**D*bSftlAi&t. *©^rift (ffi£) t3t»T 
tt, *>3-h©#&tt±*rtiS, z>OfflJb*STffM# 

fcJhtd&S StlS P H S ©^"g-f^fllT i&S. 
[0 04 7] ^LT, 0 1 8 ttAft£8 • ¥fcjfi» (d 
= 4 0mmT, #h£P I FA1 5©«ggg«#4inm 

©$•&) L&ttii0#tnj[fflta!i)gffiSr^-rfe©T?* a> 

ft*. £©«•&, Httftttl. 9GHZT&3. £ 

T«5. 1 dBT, '>3-h©#-&TfeSHHi;Ta& 
*. SI 8fc*Wr, «*0Jfc£5tt#tt#f£ 

Wt<l(£f6oT, ±gB&JSgftl l*5±tf 
TgB&Rttfrl 2R3£&li«l 3 0#T*itLfc>'3- 

ffl&mmfti i tTW4n*#i 2s«Dmt&^— y 

[0 0 4 8] HI 8fc^t*J;-5tC XYIft©/^-> 

-5. 9dBd, ¥mm- 1 1. 3dBd£ft-DT33 
D » «**!IBfiT?H**iWft - 9 . ldBd, W-Xtf U# 
-13. 3dBdW. |^T, ft^NfttiS. 2d 
BdJSltaWSft, ¥«J*iJ#tt2. 0dBd£fr**3 
ft£, 0^1-ftV^ ZXfflft©/^— 

(flft) tt> f3-h©*£T-2. 5dB 
d (-33°), «5f5#J«ii-t-3. OdBd (+68 
° ) -V&D, S*ffl#KTWTtt**D*toSftV«t. 40 

a-h©»&KT£fi<;fiS. Z>0©±¥ffiffl?iJ# 1 ta 

shuts o, «3MWKeitH«wi;Tr**. 

[0 0 4 9] £tC, fifi£Pfl4> (019) feiDJAfrffl 
*'*fcffi*l/fc«« (02 0) ~C<DT>Ti-$m (* 

tw£«ic3v»-c«wr*. ft&> ^icra-r^0 1 9 

< * TT, ±S6^Smft: 1 1 *<klTF«&JSfifl£ 

1 2 1 3 $3«ktfg»#f- 1 4 Sfl-LTfflBb 50 
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ffiT, SSK, ~>3-h*<kl£;t-7>©:«S-©«£ffi 

sot, sfc, *-^>©»&©iHi«[*+T, *-tv? 

[0 0 5 0] fip-fe, 01 943<fctf02 014, ±gB£«tt 

#1 i*«totTg8^*«#:i 2nftssirr«*iiKi 3 

fca-RLfcSfttfpl 4©>J7^>XJi£#ZL£-2 

Mjtfift©¥^mtft**im©sfli^bfct>©7?a5 

•5. 0zR©=J:5tC, gfi£ia**<fctfAfl:f*«- ^fciE 
»l/fc»^©Wftfc*ViTt», ->3-h#iSTSA?iJ# 

[0 0 5 1] «±tR9iL*:ft3*BlS«ift*fl«*J;« 
SWW»6, ft**!«iat©JtttlcJ:0, *¥!Irt2M 

(1) n&Qm*-em.±m%ifi2. 2dB, ^fim** 

1. OdB&SL. 7>?:+*iJ#£tZ>0©_h¥ffiT<fc 
0Ait<ft3 o 

(2) a^shsb • ^&m.&vtz.tmvm±mm ■ 

#&ldB#>£3dB&#U I FA 1 5 CiEV» 

St*BfeH©a^*«A#V^ tt»5<S**#* £ t^T^ 
fc. ft*. S^ffitCOV^T«, «2*JS«©7>5 i +S 
■fcASferoCtJVJTftWU 3!l*5i«©7>?+g 
■KJ:«t)(DCr3l>Ttt#»l/fcj!S. ^lSIJg«3|©T> 

[0 0 5 2] BU©aO. *»W©*l**#l©7>f i 

D t> 7 >^^-*U?#A^ < » 0 , Afr^gB t ^©jjg#*S/h 

[0 0 5 3] ft*. K±©*Jfi0!llC*^T{i, PHSffl 

Pfi«$n^ i fe©T«ft<. «ioft««lStt«$trMflHft 
iiMiK&j&ETt-^©-^-^ HSS«T«, 

CP I FA^«D#ltTfe±<, SB. mi^JRtt^t 

©^S^frlCP I FAft«tD#WX*tttfJ;K 
[0 0 5 4] *fc, SUS«©7>7-^S«©«}«©»fc 

Her, 5*u , 'f>"t»«yB*fNnc*i;T«t©»«ofe 

©*a«f*lttJ:V». mi©^Mtt#:i:^2© 
#Htl*©^|Bl©SS (iSS) SrSlMcSftSferot 
UTfeiV^. i©S^> P I FAaffirjftH-*«©^R 

*n*K«-3Taaci*a-r**». 7>7^- <p i f 

A) **Q#l+fcffl©^Me#:©^lS]©ftSSrS<-r 
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Dt>, &M&1 3#£;frLTSg2©&Mffi#:{::^:H&tJ 

< ft t> , 7 >7-i-^-i >*m±.'tZ. 
[0 0 5 5] T, P I FA 

#T*ttH«#tt, ?gl©:feKttfti!f?2©#fifi#i 

i f AffiKttmi i <D&mmfco)mu$m>$iMfr 

6*tK*afnT^*»&lCtt. &R«13©Iffl& 

at * me* ftttfe 6 fe tew a -r nfc&g 1 1- n««t 

[0 0 5 6] 

#ttfcP I FAOM^t, fgl£Jiefr£|g2&J!tt 
T-S^i^T^S. Sp-£. &&«#©— BfliJfcP I FA 

sfflfAfc«e*09«fc d t >mm*&#t& z tare* 

■So 

[0 0 5 7] fit, «*«2ia«©36WK««7>7 L 

[0 0 5 8] *fc. «5M!3B«©»Wfc«a7>^ 
SMfcAna. P I FA**0ff»tfciWlfc4«Lfc* 

-5. 

[0 0 5 9] $£>fc, IMMI4E«0«IIIfc**7>T- 

7^^>^ja»*#'r*"b©tLfc&ft, >j7^^>x 
ww*©*#«££wrf * z turn*. 

[0 0 6 0] fll, M&|6Gft0!>9ni!£ff«7>?- 

«u«bfc&». u 7 ^ ? > x <7>mfe*mmzn sztw 

[HiB<z>ffi¥&:K9!] 

[01] *%®*mmLtz-mtvTop 1 fa«ca 

b&7>x^gg£*xJWtLT;irf *>©-??, (a) a 
P I FA€«0ftHTtH««»6at7>7 i ^««OiEll 
13, (b) BHC<«IR (c) HHD<¥®0. 



( 8 ) fcHW 8-222928 

(d) J43UBl*=Fft^«bfc«^©«ifflHT**. 
[02] 01©±gB£JStt#:'v©P I FA©8EgiX, 

[03] «*WfcHl©7>^l6«fcJ;*7>T-^fll 
0-*?;g>3„ 

[04] H3iHU<a*ffilB«fT?©fH|I*fc±*ZX 

£s-r0-r&5„ 

20 [0 5] Hl©7>y^«BtA#oai«6J;0t*i© 
«m$©M#£*x;WfcLT*1lBTO-e&5. 

[06] 05 tWC<»Bttli©W«ft^5 i *fl:UT:* 
TiEM0T^-g)o 

[0 7] 01©7>x^gBiA#©^i©«ffittiil© 
Bf«£*x2WfcbTS-f«ffl0Ti&.2>. 
[08] 0 7t^D<«ffltt^©M«^ ; ET f MtLTS 

-r¥ffi0-e&5. 

[0 9] **»fcHi©7>5 i ^S*fc:J;-B7>T^-f!l 
#G0£t£*W££Sfc©^iifcic^Tt>©T, A# 

20 mm ■ ^{cjffgL&«jiT©tnffE(cisxY;^-> 

[010] H9fcBC<A#W*-#fcffii*Lfctt*T? 

[011] *»Wft«ffll/fc»2*ll«tL.TOP I F 
AfttMJ Lfc7>7^gB£^7^fcLT75-f *>©"?» 

(a) ftp 1 FA*tt0ttH*lW#&**:7>5 t, J-K 
M©IEM0, (b) «|W|i;<fflffi0. (c) ti^D<¥ 
«H. (d) tt5»3i^**Hbfc«^©IIBHT! , » 

[01 2] »*M(C01 l©7>x;N£BK<k37>:r 

[013] HI 2iHD<afiSnB**ffomHIKJ:a 
[014] **Mtc01 l©7>ftStl:i:57>f 
A#M • *Rjfi»Ufc«»C©fMMttJ;*XY/^ 

40 ->©J&tt#tt^1-0-rfe5o 

[015] H14iHU<A#W*-#£iB»Ufctt« 
TOUrMmz £3 Z X A^->fflttlH«t**THT?* 
6. 

[016] **Wfc01 l©7>^*«fcJ;»7>7- 

«ij#g 0 &'&&m\z&%>b<Dmt t*>fc*-r *>©■?, 
*f#ttiir*i-0-e»s. 

[017] HieiHlXBftffiWtTyofWfctWfc 
50 [018] £*f&fcH 1 1 ©7>5 i *®WC±S7>5 i 
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(9) 

15 

^•riaTS^o 1 8 ss^st 

[g|2 1] »MtLTP T FA^fffllfc7>ftg 19 W^A 

B&^xiWbLT^-Tfe©^ (a) liPIFA^D H Aim® 
#^fefflflW>5a&7>x^-SB<3DIESIl < (b) te|e) h ^ 



|3p 8 _2 2 2 9 2 



u<ffiiMa (c) \tmc< 

i o &mm& 

1 1 ±i&feRttft 

12 TSB&Mtttt 

1 3 &JP51K 
14 

15 P I FA 

1 6 mztm^ 



mi] 



[02] 




15' is 



I 5. 



1 1 



1 I 



1 7 



1 T 









J 

1 6 


1 3^ 





1 9 

/I 
1 6 



I 5 




i a- 



/ 

L 6 

r f 



1 3- 



t 2 




1 2 



< a) 



tH7] 



Cb > 



C d> 



[03] 




BNSDOCID: <JP 40B222928A_I_> ^3 




BMSDOCID: <JP 408222928A_I_> 



-184- 



r 



(11) #M¥8-2 2 2 9 2 8 

[Bin mi 2] 




< a ) ( b 5 C d) 




BNSDOCID: <JP 408222928A_L> 



-185- 



(12) 



#BB¥8-2 2 2 9 




BNSDOCID: <JP 40822292BA_!„> 



-186- 



(13) 



4#3W8-2 2 2 9 2 8 



[HI 9] 



[H2 0] 





(a) 



(b) 



BNSDOCID: <JP 408222928A_l_> 



-187- 



